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F1G. 8. (a) Dispersion curve obtained for a short section of model K before the stopband was closed. The solid curve is a least squares fit of
Eq. (9) to the experimental points. {b) Dispersion curve for a short section of model K after the stopband had been closed. (c)Dispersion curve

for the completely assembied model K tank.

the observed behavior of actual accelerator tanks may be
demonstrated by comparing the observed mode spectra
taken from accelerator tanks with fits to the data using
this equation. Figure 8(a) shows a mode spectrum taken
during the construction of model K, when a stopband still
existed because the frequencies were not accurately set.
Figure 8(b) shows the resultant curve for several cavities
of the model K chain after the cavity frequencies had been
adjusted to close the stopband. Figure 8(c) shows the
dispersion curve for the assembled 119 cavity model K
chain. Mistunings destroy the resonances in the region of
the zero and = mode for a cavity chain as long as model K.
The center region is still accurately described by the
theory. The agreement of the calculated frequencies with
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Fi6. 9. Field tilt as a function of end cavity perturbations and
stopband for 12 cells of model K. The curves are derived from Eq.
(19) ; the points are corresponding experimental data.

the experimental data is remarkable. Even though we are
violating the boundary conditions by terminating the
chain in full cells rather than half cells, fits of the data to
~1 part in 10* are common. N

The interpretation of the eigenfunctions X, as square
roots of stored energies has also been verified experi-
mentally. In a two half cell plus one coupling cell configura-

tion, perturbation measurements show the zero and =

modes have twice the stored energy of the 7 2 mode for a

given axial field amplitude. Ths is true to quite high &
precision (~3%), even though the geometry of the coupl- 8
ing cavities is radically different from that of the accelerat- &

ing cavity.
The coupling strengths are determined from the dis-

persion curve by least square fitting the measured points [
to Eq. (9). The slot length is empirically adjusted to give &
about 3%, coupling, which isadequate for the cavity chains &
we are using. The coupling strength £, varices approximately &

as the slot length squared.

CAVITY CHAIN FIELD DISTRIBUTIONS

If the predictions of the coupled-resonator model are

correct, rather large errors can be tolerated in the manu-

facturing of the cavities with little effect on performance.
In Eq. (15) the error term is indicated to be of the form ¥
AA,, in general rather complex sums over possible com- B

binations of terms of this type. An estimate of the tolerance

to errors may be made from the compleie expression [

dertvable from stepwise solution of the resonator equations
and yields (AX/X)rme==N{As)rma*{Ac}rme Where the errors
are assumed random and the effect of the sums is lumped
in a statistical factor N'. The assumption is made that no
stopband is present. For (A,)=(A)=10"*(Aw/w~10~* for
typical structures listed in Table I) (AN /\)p~10— .V or
for a 100 cell tank we would expect ~ 1%, field fluctuations.
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##4¢ COUPLING CONSTANTS OF ACCELERATIKG CAVITY #u#

(1) CAVITY PARAMETERS

NUMBER OF MODES WITH PHIS/ACCEL. CELL IN [O,.PIJ: N =
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Fe. 7. A cross-sectional view
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of model K. T he coupling slots are
right circular cylindrical shape of the
Hy-shaped accelerating cavity-.
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